Introduction
Rice (Oryza sativa L.) is one of the most popular field crops among other cereals in the world, being cultivated in different agro-ecosystems. Rice serves as the staple food for world's half population (FAO 2004: 87-91) . Rice is a source of energy for major portion of world's population and ranks second after maize with respect to production (Manjappa and Shailaja 2014) . Therefore, sustainable rice production is necessary to overcome food scarcity throughout the globe. Besides various abiotic stresses causing extensive losses to sustainable rice production, imbalanced nutrient, also leads to decreased grain yields, with marginal net returns (Zafar et al. 2018: 65-9; Wattoo et al. 2018) . In Egypt, rice is a second staple food after wheat, and it is an export crop. Rice is cultivated on reclaimed saline land, which is widely spread in North delta and coastal area.
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Research Article
E.E.Gewaily, Adel M. Ghoneim*, Marvet M.A. Osman Effects of nitrogen levels on growth, yield and nitrogen use efficiency of some newly released Egyptian rice genotypes nitrogen, all grain specimens significantly increased in weight and protein content. Ebaid and Ghanem (2000) also revealed in their study that increasing nitrogen dose up to 144 kg N ha -1 significantly improved plant growth, yield and yield components. El-Batal et al. (2004) recorded that nitrogen application increase from 120 to 190 kg N ha -1 improved plant height, panicle length, number of filled grains /panicle and grain yields significantly. Similarly, Yoseftabar (2013) found significant increase in plant growth parameters, yield traits and grain yield at the rate of 100, 200 and 300 kg N ha -1 . Application of the appropriate level of nitrogen fertilizers is a major discussion with regards to economic viability of rice crop production. This study was conducted with the objectives to evaluate the efficiency of different nitrogen levels on rice growth, productivity and nitrogen use efficiency of new rice varieties released in Egypt.
Material and Methods

Soil characteristics
Soil samples for the experiment were obtained at a depth of 0-30 cm from rice research and training center experimental farm, Sakha, Kafr El Sheikh, Egypt. The collected samples were air-dried, crushed thoroughly, sieved through a 2-mm sieve and physical and chemical characterization obtained through laboratory analysis (Table 1 ). The pH and electrical conductivity (EC) of the soil samples were estimated using the pH-meter and electrical conductivity meter respectively. Particle size distribution was also assessed (Gee and Bauder 1996: 377-382) . Cations and anions were measured using standard methods (Hossner 1996) .
Field experiment design
Field experiments were conducted at experimental farm of rice research and training center, Egypt during 2016 and 2017 rice-growing seasons. Newly released varieties Sakha 108 and some promising lines GZ9399-4-1-1-3-2-2, GZ10101-5-1-1-1 and GZ10154-3-1-1-1 were evaluated in this trial. Nitrogen fertilizer was applied at different five levels (0, 55, 110,165 and 220 kg N ha -1 ) as urea form. Nitrogen fertilizer was applied as split method, in two equal doses as follows i.e., the first dose was incorporated into dry soil before flooding and the second dose was applied after 30 days of transplanting. The split plot experimental design, with four repeats, was used for this study. The newly released varieties were subjected in main plots, while the sub-plots were subjected to the different nitrogen levels. The seed rate for all the sown genotypes was 96 kg ha -1 in both seasons. The germination percentage of all the genotype seeds was 90%. Prior to sowing, clean seeds were soaked in tap water for 24 hours and incubated for 48 hours. After the seed treatment, pre-germinated seeds were broadcasted in the nursery on 5 th and 8 th of May in 2016 and 2017, respectively. Seedling of 30 days old age (3-4 seedling hill -1 ) was transplanted at 20 cm x 20 cm distance between hills and rows. The plot size was 4 m x 3 m. Phosphorus fertilizer at the rate of 36 kg P 2 O 5 ha -1 was applied as basal application during soil preparation. Zinc was applied in the form of Zinc sulphate (containing 22% Zn) at the rate of 24 kg ha -1 just before transplanting. After transplantation, 5 cm water depth was maintained in all plots for whole crop season and weeds were chemically eradicated as per recommendation. Insects and diseases was intensively controlled through the rice season to avoid any yield loss. All recommended agronomic practices were followed as per need. Plots were drained with water before 10 days of harvesting for ease of handling crop harvest and days to complete heading was recorded. Plant height at maturity was measured form 5 hills per plot from the soil surface to the tip of the tallest panicle of each hill. Grain yield was determined from 5 m 2 in each plot and adjusted to 14 % moisture content. Number of panicles per hill was counted for 5 hills from middle rows in each plot. Number of filled and unfilled grains per panicle was counted of five main panicles in each plot. Panicle length (cm) from panicle base up to a piculus of the upper most spikelet of the panicle from five panicles, 1000-grain weight (g) and grain yield t ha -1 , were estimated according to IRRI (1996) . Agronomic efficiency (AE) was calculated according to Fageria et al. (1997) : Agronomic efficiency (AE) = (G f -G u / N a ) kg rice grain/ kg N fertilizer applied Where G f is the grain yield of the fertilized plot (kg), G u is the grain yield of the unfertilized plot (kg), and N a is the rate of applied N fertilizer (kg).
Statistical analysis
All data recorded were statistically analyzed by following the procedure described by Gomez and Gomez (1984) using the IRRISTAT computer software.
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Results and Discussion
Days to complete heading
Rice genotypes differed significantly in their days to complete heading (Table 2) . GZ10154 was early maturing compared with the other varieties, meanwhile, the Sakha 108 recorded the maximum number of days to complete heading. This is mainly due to the differences in genetic background among the rice cultivars. Our results are in line with that of Sedeek et al. (2009) and Abd Alla (1996) who reported that the differences among the rice varieties in number of days to complete heading may be attributed to the nature of the varieties, which is mainly affected by genetic and partially by the environmental factors such as fertilizer, soil condition and weather. Regarding the effect of nitrogen levels, this study revealed that gradual increase in nitrogen fertilizer rate (0 to 220 kg N ha -1 ) significantly enhanced the number of days to complete heading for all rice varieties in both seasons of investigation (Table 2 ). Days to complete heading increased with increasing N rate up to 220 kg N ha -1 (Table 2 ). The minimum number of days to complete heading were obtained by zero nitrogen application. This is mainly due to the role of nitrogen on improving rice growth, internode elongation, photosynthesis and metabolism and assimilation of production, enhance to delay the heading of rice varieties (Noor 2017) . The findings of Abd Alla (1996) and Metwally et al. (2011) also illustrate the similar results. The interaction effect of rice genotypes and nitrogen rates on days to complete heading was highly significant in both seasons ( Figure  1 ). The maximum number of days to complete heading were recorded for Sakha 108 when 220 kg N ha -1 was applied, while the minimum number of days to complete heading were recorded with GZ9399 when no N fertilizer was applied. The rice varieties varied significantly in plant height, Sakha 108 variety recorded the tallest plants and it was statistically similar with GZ9399 in the second season, while, GZ10101 gave the shortest plants in both seasons. This variation in plant height can be explained by genetic makeup of studied lines. By increasing the nitrogen levels, significantly augmented plant height for rice varieties. Nitrogen application rate of 220 kg N ha -1 resulted in tallest plant (94.08 and 94.67 cm) in both seasons. This might be due to the role of nitrogen in improving rice growth, internode elongation, photosynthesis and metabolism and assimilated production. These results are similar with those of Metwally et al. (2011) . Regarding the interaction between varieties and nitrogen levels, plant height was not significant.
Panicle length
Regarding, the panicle length, GZ9399 showed the maximum panicle length. On the other hand, the other genotypes showed the shortest panicle. Panicle length increased significantly with increased levels of nitrogen (Table 2) . These results are similar to those obtained by Metwally et al. (2011) . Metwally et al. (2017) and Yoseftabar (2013) also reported the maximum panicle length at highest level of nitrogen application. The interaction between rice varieties and nitrogen rates for this trait was not significant in both seasons.
Number of panicles
Number of panicles per hill, was markedly influenced by different rice genotypes and various nitrogen levels application as well as their interaction ( Table 2 ). The rice varieties differed significantly in their abilities in producing panicles/hill. Among the genotypes, Sakha 108 and GZ10154 gave the highest values of number of panicles/hill while, GZ9399 recorded the lowest values in both seasons. This might be due to the differences in the genetic background among rice genotypes. The high rate of N (220 kg ha
) recorded maximum counts of panicles/hill, while the control showed minimum counts of panicles/hill. Metwally et al. (2017) also reported that nitrogen application of 165 kg N ha -1 improved the counts of panicles/hill. Rice varieties responded significantly to nitrogen levels, where the counts of panicles/hill were increased significantly with increasing nitrogen levels from 0 to 220 kg N ha -1 for all rice varieties ( Table 2 ). The role of nitrogen in the stimulation of cell division may have led to more panicle formation during the productive stage in rice. Abd EL-Hamed (2002) and Sorour et al. (2016) reported similar results. Regarding the interaction effect of rice genotypes and nitrogen levels, Sakha 108 and GZ10101 produced the maximum number of panicle at the rate of 220 kg N ha -1 applied in both seasons, while the minimum number of panicles per hill were produced by GZ9399 or GZ10101 under control treatment in 2016 and 2017 growing seasons, respectively.
Number of filled grains
The GZ10101 recorded maximum number of filled grains per panicle, while, GZ10154 recorded the lowest number of filled grains in the both growing seasons. Regarding nitrogen levels effect, increased rate of nitrogen from 0 to 220 kg N ha -1 significantly enhanced the number of filled grains per panicle for all rice genotypes. Similar results have been obtained by Abd EL-Hamed (2002) and Sorour et al. (2016) . The rice genotypes differed significantly in their response to nitrogen levels. This might be due to source sink interaction, meaning maximum proportion of N source is used to produce maximum spikelets per panicle and grain filling (Noor 2017) . The ore the number of spikeletes produced, the less will be the number of filled grains at any rate of nitrogen application. Interaction effect was significant for rice genotypes and nitrogen fertilizer levels for filled grains per panicle (Figure 3) . The application rate of 220 kg N ha 
Number of unfilled grains
The rice genotypes GZ9399 recorded the maximum number of unfilled grains per panicle; on the other hand, the rice genotypes, GZ10154 exhibited the lowest number (Table 3) . With increased rate of nitrogen application, a significant increase in number of unfilled grains per panicle for all rice genotypes was observed. This increase in number of unfilled grains might be associated with production of more spikelets per plant and photoassimilation. These results are similar to those obtained by Metwally et al. (2010) ; Ghoneim (2014) . The interaction between rice genotypes and nitrogen levels on quantity of unfilled grains per panicle was not significant.
1000-grain weight
For 1000-grain weight, Sakha 108 exhibited the higher 1000-grain weight in both years while GZ10101 gave the lowest values of 1000-grain weight. Nitrogen fertilizer application significantly increased the 1000 grain`s weight. The possible reason behind this may be due to production of higher number of spikelets per panicle in the plants fertilized by nitrogen. This caused the high sink capacity as compared to limited respective source, therefore, the grain filling was more and consequently the grain of weight was high. The promoting effects of nitrogen on 1000-grain weight were reported by Metwally et al. (2010) , Ghanbari-Malidareh (2011) and Sorour et al. (2016) .
Grain yield
There were significant differences among various rice genotypes in grain yield produced. The rice variety Sakha 108, recorded the maximum grain yield while GZ10154 and GZ10101 gave the lowest grain yield in both seasons (Table 3 ). Increased nitrogen rates from 0 to 220 kg N ha -1 significantly enhanced the grain yield, whereas the rate of nitrogen of 220 kg N ha -1 showed the highest values of grain yield followed by 165 kg N ha -1 while, the minimum grain yield was obtained without nitrogen application (Table 3 ). The increase in grain yield might be due to nitrogen application enhancing the dry matter production, improving rice growth rate, promoting elongation of internodes and activity of growth hormones like gibberellins. These results are supported by the findings of Singh et al. (2000) . Interaction between nitrogen levels and the promising lines for grain yield (Figure 4) , illustrated that the maximum grain yield for the rice varieties was obtained from 220 kg N ha . The studies by Koutroubas and Ntanos (2003) and Gharib et al. (2011) also reported that increasing nitrogen level up to 150 kg N ha -1 enhanced grain yield. The increased grain yields could be attributed to the role of nitrogen in enhancing grain yield components i.e., counts of panicles per hill, panicle length, quantity of filled grains per panicle and panicle weight.
Agronomic Nitrogen Use Efficiency
Agronomic efficiency (AE) was significantly affected by nitrogen application ( Figure 5 ) and increased with increasing N levels up to 165 kg N ha . Saleque et al. (2004) reported that AE is usually greater at low dose of N fertilizer application. Agronomic efficiency (AE) differed in different genotypes and it ranged from 3.63 to 32.91 and from 2.72 to 34.12 kg grain yield produced per kg of nitrogen applied in the first and second season, respectively. Across all nitrogen levels, GZ9399 recorded the maximum values of AE for treatment of 165 kg N ha -1 in both seasons. Many scientists have also reported variations in nitrogen use efficiency among different genotypes of lowland rice (Fageria and 
Baligar 2003)
. Such variations may be attributed due to genetic factors, biochemical and physiological processes such as translocation, assimilation and N remobilization (Isfan 1993; Fageria and Baligar 2003) .
Conclusion
Application of appropriate levels of N fertilizers is one of important factor to increase N use efficiency by rice cultivars. Improve of N use efficiency can be achieved through optimum N application rates. The results of this study indicated that the increased nitrogen rates up to 220 kg N ha -1 significantly enhanced the grain yield and the yield components. Agronomic efficiency varied significantly among rice genotypes. The optimum N application rates for newly released Egyptian rice genotypes is not only essential for producing higher rice yield, but also for improving soil fertility.
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